Today, many functional skills are technology-based, so development of a technology-based training program has broad importance. Here we present a computerized functional skills training program that was paired in half of the participants with a commercially available cognitive training (CCT) program.
Introduction
Many contemporary functional tasks are performed using technology. This includes banking and other financial management tasks, travel and transit tasks, and healthcare management. The challenges of using technology daily are amplified in older people whose lifetime exposure to technology may be more limited. Technology-based tasks can also be cognitively demanding. Older people and people with different challenges, such as severe mental illness 1, 2 or cognitive deficits, may not have the financial or cognitive resources to use challenging technologies. These individuals have difficulty negotiating today's digitized world, which is a threat to their independence.
Our previous research has shown that many healthy older people also have problems in performing everyday functional tasks efficiently 3 . Further, people with mild cognitive impairment have proportionately greater challenges performing these tasks 4 . Our research has shown that component cognitive abilities in healthy aging 4 , severe mental illness 5 and MCI populations, is consistently correlated with the ability to perform veridical simulations of everyday functional tasks. Thus, cognitive ability is a rate limiter for people's ability to initially perform, and learn, functional tasks using technology. This problem is exacerbated by the fact that many of these tasks, such as using an ATM, are thought of as "walk up tasks" or tasks that are intuitive and do not require training.
available. For example, the New York Metropolitan Transit Authority (MTA), website has no instructions on using their ticket kiosks other than instructions on how to refill a Metrocard.
The incremental deficits in cognitive performance can be partially addressed with computerized cognitive training (CCT) for some populations.
Recent data have suggested that both healthy older people 6 and people with MCI 7 can make cognitive gains with CCT on the cognitive abilities targeted by the training. Thus, it would be expected that performance of functional tasks would also be facilitated with CCT efforts. However, the widely reported success of CCT in both older adult and MCI populations has not been accompanied by spontaneous improvements in the ability to perform novel functional skills. While previously acquired skills, such as driving 8 , can be facilitated through CCT, there is no evidence across populations that CCT alone is enough to lead to acquisition of novel functional skills.
CCT has also been shown to have protective effects against development of dementia, at least with a limited set of training routines. For instance, the ACTIVE trial showed that computerized speed training was associated with persistent improvements in cognitive performance that could be detected at a 10-year follow-up 9 . A subsequent follow-up study also reported a 30% decrease in dementia associated with all causes at the 10-year period as well 10 . As a result, since certain types of CCT appear to result in cognitive benefits among older people, the combination of CCT and computerized functional skills training should result in improvements in functional skills.
Thus, the current program involved the development of a set of ecologically valid functional skills tasks that are typically performed using some sort of technology, either internet, telephone, or in-person on a device such as an ATM. The tasks are presented in Table 1 and were chosen as important to living independently. Within the program, these tasks are performed in fixed difficulty, non-training formats first. Each task has multiple different graduated sub-tasks, which vary in difficulty of functional demands. After completion of the 6 fixed difficulty tasks, all participants are then trained on the Computerized Functional Skills Training (CFST) training simulations. These simulations provide direct performance feedback to the participant. Sample feedback is presented in Table 2 . There is no involvement of a human trainer, nor does a human provide feedback. When a participant makes an error on a subtask, graduated feedback is provided across that increases in corrective information. For example, in the ATM task, if an individual makes an initial error inputting their pin number, basic corrective information is provided; if they make the same error a second time more corrective information is provided.
After 4 errors, the task proceeds to the next training step. However, when the participant returns to train later, this step is re-trained until it is passed. Each of the training modules is considered complete and the participant graduates after performing the entire task two times without any errors.
The study includes two research participant groups: (1) cognitively normal (CN) healthy older and (2) medically healthy older people with mild cognitive impairment (MCI). CN was defined as a Montreal Cognitive Assessment (MOCA) 11 score of 26 or more and no cognitive complaints.
MCI was defined with a systematic assessment that included the MOCA, assessments of subjective complaints, and assessment with a structured neuropsychological assessments. Participants were excluded if their cognitive performance reflected impairment greater than MCI.
Training was conducted on Windows computers although the software can be deployed in iOS as well. Training was proctored in a ratio of approximately 6 trainees per proctor.
The goal of the study is to determine 1) if CFST is efficacious in healthy older people, defined by improvements in performance of computerbased functional skills; (2) the relative efficacy of functional skills training for those with MCI as compared to those who are non-impaired; and (3) whether the provision of CCT enhances the CFST and if there is a differential effect for the MCI as compared to the NC.
Representative Results
The patient flow is shown in Your PIN is 1234. Enter 1, followed by 2, followed by 3, followed by 4
Error 4 Demonstration
The four keys are lit up in sequence and the participants is instructed to touch them when they light up. 
Discussion
CSFT training led to substantial and rapid treatment gains with as few as 6 training sessions, with results applicable to both NC and MCI participants. Both participant groups evidenced substantial improvements in task performance. CCT supplementation led to similar CFST gains with half as many CFST training sessions. Importantly, NC participants who received skills training alone required an average of only 6 sessions per task (out of a possible 24) to perfect their performance. In summary: 1) both groups of participants demonstrated improvements in performance across all tasks; 2) the HC participants proceeded through the training fairly rapidly even without CCT supplementation; and 3) MCI participants required more training sessions but learned equivalently. These findings replicate our previous findings with older patients with schizophrenia and a separate sample of healthy controls.
Of primary importance is the improvement in training associated with computerized functional skills training in participants with MCI. These cases had substantial impairments in their episodic memory. However, they were still able to make substantial gains, proportionately equivalent to people with NC, across 6 different training simulations. Previous studies have shown dissociation of procedural and verbal memory learning in MCI and amnestic conditions 13, 14 . Thus, this study shows that functional skills can be learned fairly rapidly and efficiently, with few dropouts.
Supplementation of computerized skills training with CCT increased the efficiency of the skills training considerably, with gains doubled per unit training session compared to skills training alone. Thus, a combined intervention with CCT and CFST in individuals with MCI would likely have multiple benefits. First, dementia prevention may be facilitated by CCT. Skills training may also lead to increased independence or delay progressive functional changes in MCI. As a result, the potential benefits of combined training seem considerable and a major topic for further study with this protocol.
Later studies will focus on real-world functional gains. Demonstration of such real-world gains would solidify the benefits of this training protocol. Implementing the protocol was quite efficient and participants reported high levels of satisfaction with their gains. For example, 98% or more of the participants stated that they "definitely" would be more able to do each of the 6 tasks in the real world.
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